Acidic Amino Acids and Self-stimulation of the Prefrontal Cortex in the Rat: A Pharmacological Study.
The effects of intraventricular and intracortical microinjections of acidic amino acid antagonists on self-stimulation (SS) of the medial prefrontal cortex (MPC) were investigated. Self-stimulation was measured by depressing a lever in a standard chamber. Spontaneous motor activity of the animal and SS of the contralateral non-injected MPC were used as control for non-specific effects of the drugs. Intraventricular microinjections of gamma-d-glutamylglycine (DGG), an antagonist of NMDA, kainate and quisqualate receptors, or 2-amino-5-phosphonovalerate (AP-5), a specific antagonist of NMDA receptors, produced a dose-related decrease of SS in the MPC. Spontaneous motor activity of the animal was not significantly affected. Unilateral microinjections into the medial prefrontal cortex of DGG or AP-5 produced a decrease of SS in the ipsilateral side while no effects were found on the contralateral MPC. On the contrary, intraventricular microinjections of gamma-d-glutamyltaurine (Glu-tau), an antagonist with more relative affinity for kainate and quisqualate receptors, produced a dose-related decrease of both self-stimulation and spontaneous motor activity of the rats. Moreover, intracortical microinjections of Glu-tau had no effect on self-stimulation of this cortical area. These results suggest that acidic amino acids through NMDA, but not kainate or quisqualate, receptors could be part of the neurochemical substrate underlying SS of the MPC in the rat.